The soil amoeba Dictyostelium discoideum is a practical genetic system in which targeted gene disruption by homologous recombination allows the study of specific gene functions (1-3). The efficiency of homologous recombination, however, can be less than 1%, and the identification of the desired clones requires the analysis of the genotype of many individual clones. However, the standard protocols to prepare genomic DNA for genotyping require a large number of cells (>10 7 ) and also necessitate manipulation of organic solvents and ethanol precipitation (4). Commercial kits are expensive and highly inefficient for the isolation of D. discoideum genomic DNA. The easiest protocols known to us take at least a few hours for the preparation of genomic DNA.
BENCHMARKS
The soil amoeba Dictyostelium discoideum is a practical genetic system in which targeted gene disruption by homologous recombination allows the study of specific gene functions (1) (2) (3) . The efficiency of homologous recombination, however, can be less than 1%, and the identification of the desired clones requires the analysis of the genotype of many individual clones. However, the standard protocols to prepare genomic DNA for genotyping require a large number of cells (>10 7 ) and also necessitate manipulation of organic solvents and ethanol precipitation (4) . Commercial kits are expensive and highly inefficient for the isolation of D. discoideum genomic DNA. The easiest protocols known to us take at least a few hours for the preparation of genomic DNA.
Genotyping of the nematode Caenorhabditis elegans, another genetic model, is very simple and is based on the use of a lysis protocol employing detergent and proteinase K (PK) (5-7).
Here we adapted this method for the isolation of D. discoideum genomic DNA, which is amenable to PCR analysis. Our optimized protocol is the following: D. discoideum DH1-10 cells (8) were resuspended in HL5 medium (8) Samples from an area with only bacteria (Bact) were also picked as a negative control. Cells and bacteria on the toothpick were resuspended in water (10 μL) and then mixed with four volumes of LyB and incubated at 95°C for 1 min. One microliter of each cell lysate (from A and B) was tested by PCR amplification using REDTaq DNA polymerase and primers OL5 and OL6. After PCR, 5 μL of each PCR were subjected to electrophoresis. w/o, without. 0.7 μM of each primer (see Table 1 for the description of the primers) in a final volume of 40 μL. DNA polymerases of different sources [Taq DNA polymerase from Invitrogen (Carlsbad, CA, USA) and Sigma (St. Louis, MO,USA), Pfu DNA polymerase (Stratagene, La Jolla, CA, USA) or high-fidelity Platinum ® DNA polymerase (Invitrogen)] were used with similar results (data not shown). The program used for the PCR was 95°C for 4 min, 40 cycles of 94°C for 30 s, 58°C for 30 s, and 65°C for 90 s, followed by 65°C for 10 min. As shown in Figure 1A , amplification of a portion of genomic DNA is observed using a wide range of cell concentration (from 100,000 to 3 cells per PCR). The HL5/LyB ratio can vary from 1:4 to 4:1 with no effect on PCR amplification (data not shown).
To establish the efficiency and the reproducibility of the lysis method, other pairs of primers were successfully tested (more than a dozen different genes) (data not shown). In Figure 1B , amplifications by two specific pairs, OL1 plus OL2 and OL25 plus OL26, are shown. These primer pairs allow generation of DNA fragments from genes other than the one amplified by OL5 plus OL6 primers ( Figure 1A) . Moreover, these primer pairs amplify genomic segments containing introns that are particularly AT-rich and thus more difficult to amplify. All the primer pairs used lead to similar quantities of PCR products, demonstrating that this method can be of general use for cell genotyping.
The final aim of this study was to test the robustness of this assay under conditions in which clones are routinely obtained (i.e., D. discoideum cells grown in HL5 in 96-wells plates or on a bacterial lawn). In both cases, the method allows amplification of the desired DNA fragment (Figure 2 ), demonstrating that it can be used effectively to directly screen D. discoideum clones without any additional culture or cell dilution. In the case of D. discoideum colonies growing on a bacterial lawn, stronger and more consistent results were obtained from bacteria taken from the borders of the colony.
The method proposed here consists of only three steps prior to PCR amplification: (i) resuspension of the cells in growth medium or water (resuspension volume can be as small as 1-2 μL, data not shown); (ii) mixing with an aliquot of lysis buffer; and (iii) incubation at 95°C for 1 min. This protocol has many advantages. It is simple, rapid, cheap, robust, and does not require specialized equipment or the use of organic solvents. It enables the use of very few cells, as low as 3 cells per PCR. As the whole procedure can be done in a single tube, it would be relatively easy to robotize for high-throughput applications. In addition, lysates generated by the method described here can be frozen and kept at -20°C and thawed several times to perform other PCR amplifications without any obvious loss in quality and quantity of the PCR products obtained (data not shown). It should facilitate enormously the isolation of specific knockout strains of D. discoideum and will thus allow a more systematic screening of the role of various gene products in this organism. It will prove particularly useful in situations where large numbers of clones must be tested to obtain a few specific knockout mutants. These primer pairs amplify a specific segment of the indicated genomic regions. The size of the product is indicated for every primer pair.
